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The Object and Scope of A. S. A. E. Activities 


HE American Society of Agricultural Engineers was The scope of the Society’s activities embraces both the 
organized in December, 1907, at the University of | technical and economic phases of the application of engi- 
Wisconsin by a group of instructors in agricultural neering to agriculture, and is comprehended in the fol- 

” suginewring proms several oe N eg colleges, lowing general headings: 
who felt the need of an organization for the exchange 7 ‘ ‘ , . 
of ideas and otherwise to promote the advancement of  @) —_— . ower a8 a Equipment—power, im- 
agricultural engineering. The object of the Society, as plements, machines, and related equipment. 
defined by the Constitution, is “to promote the art and (b) Farm Structures—buildings and other structures and 
science of engineering as applied to agriculture, the prin- related equipment. 
cipal means of which shall be the holding of meetings for (¢) Farm Sanitation—water supply; sewage disposal; 
the presentation and discussion of professional papers and lighting, heating, and ventilating of farm buildings 
social eo — general dissemination of in- and related equipment. , 
evn gge —~ and distribution of its (d) Land Reclamation—drainage, irrigation, land clear- 

? i ing, ete., and related structures and equipment. 

The membership of the Society represents all phases (e) Educational—teaching, extension, and research meth- 
of agricultural engineering, including the educational, ods, etec., employed in the agricultural engineering 
professional, industrial, and commercial fields. field. 

Member, Federated American 
Engineering Societies 
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Intra-Company Standardization and Its 
Relation to General Standardization’ 


By E. A. Johnston 


Director of Engineering, 


Internaticnal Harvester Company 


and O. B. Zimmerman 


Mem. A. S. A. E. Assistant to Manager, Experimental and Engineering Department, International Harvester Company ~ 


HE efforts being made in all lines of industry to ac- 
complish what is included in the general term “‘stand- 
ardization’’ are receiving and have received consider- 

able attention by individual agricultural implement manu- 
facturers, yet what has been done is far from what can 
and will be accomplished. 

A constructive program is now being followed in an at- 
tempt to apply standardization by each of several larger 
groups of plants or firms of this industry, but little has 
been done toward national or international standardiza- 
tion. 

As this general effort is very extensive, and as it involves 
a distinctly economic problem, it must be viewed in all its 
phases from that standpoint. The term ‘‘economic” is us- 
ed here with the idea that it fully includes everything 
which affects costs and sales price as well as design 
features, which latter will, of necessity, be given more 
emphasis in this paper. 

Unless each separate item receiving consideration in 
this program, as well as the whole program, is worked 
out in this manner, it is bound to go through serious 
economic changes, and long delays before arrival at what 
should be the standard. This means ultimately a needless 
and heavy loss to this industry and to those who use its 
equipment. 

All solutions must be mechanically and commercially 
sound from the standpoint of the manufacturer, the dis- 
tributor and the consumer. All interested parties must 
have their economic interests considered and properly 
weighed with respect to all the others interested or the 
result will be unsatisfactory and temporary. 

Standardization should be, then, a logical method of ar- 

tiving at a mechanically and commercially sound economic 
solution of the problem, in the most sensible manner and 
at the right time. 
__Any standard arrived at must still be considered as 
tentative and subject to periodic revision and improve- 
Ment if and when requirements warrant such changes. 
This is especially true during the development period of a 
new device or machine. ; 

The history of disconnected efforts at standardization 
shows that many of these efforts are the results of drift- 
ing under economic pressure rather than a well-planned 
and logical program of effort. In company standardiza- 
tion this drifting under pressure often results in serious 
errors of conclusion because of snap judgments, individual 
notions, eccentricities or inadequate data. 

The several large engineering societies, the American 
Society of Agricultural Engineers among them, are foster- 


' *Paper presenter at the seventeenth annual meeting of the 


American Society of Agricultural Engineers, Chicago, November, 
1923. 
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ing this effort seriously. Likewise the various govern- 
mental agencies are cooperating, thus accelerating the re- 
sults. 

However, too aggressive pressure from any agency, even 
though well meaning, may easily overbalance good pro- 
cedure. A few examples will be worth reviewing. 

An effort was made to standardize and simplify language 
because one of the great handicaps in the intercourse of 
nations and in their understanding of one another is their 
lack of a common language. This was tried in 1879 
through the advocacy of what was called ‘‘Volupuk.’”’ An- 
other language scheme was offered in 1883 called ‘‘Esper- 
anto.” Little success has been attained by either move- 
ment and little has been learned as a result, other than 
that the resistance was too great at that time for such an 
advance. ; 

Today we can say that even in our own industry, as 
well as in our own language, we are far from having a 
complete understanding as to terms and their use. Terms 
developed in a new industry readily find their way into 
international language, as for example the terms used in 
telephony and radio, but unless some effort is made in 
our own industry, which is long established and which un- 
doubtedly leads the world, little can be gained in an in- 
ternational way towards the correct use of our terms. 

Weights and measures, from an international stand- 
point, are chaotic. The conflict of the English and metric 
systems is pronounced and continues apace. Some of the 
arguments for change to the metric system may be sound, 
but the economic confusion and all financial loss during 
such a change is so apparent that any rapid advance to- 
ward standardization in this respect cannot cause enthus- 
iasm. It must come slowly if at all. 

Standardization of railroad track guages to faciliate in- 
ternational commerce is still in flux. The American, the 
English and several narrow gauges, the French gauge, the 
Russian gauge are well set. Equipment, bridges, yard 
layouts, tunnels, and the like cannot well be arbitrarily 
cast aside to meet what would be chosen now as the result 
of a mechanical and economic analysis of that standard. 
Economy has argued for a wider gauge, heavier rails, 
heavier rolling equipment, but this desire must be sub- 
merged on account of the cost of change if present designs 
are to be maintained. This situation results because fore- 
sight was lacking when the first track width was establish- 
ed on the basis of the wagon gauge of those days. 

Engineers may, however, find an outlet for their abil- 
ities in the direction of the use of stronger materials and 
lighter designs resulting therefrom, and thus help over- 
come these handicaps. 

Standards of straight screw threads and pipe threads 
are now being worked out by concerted efforts of many 
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interests and arrival at an economic solution is practically 
in sight. 

What earlier was simply a standard relation between 
diameter and number of threads is much more complete 
today as it covers various standards of fit, their manufact- 
uring tolerances, and their methods of gauging, resulting 
in a higher type of standard. 

Uniform methods of making gauges and gauging screw 
products have not yet been adopted and until this phase 
of the problem is cleared up the solution cannot be called 
complete. Nevertheless this extensive work on screw 
threads is a real triumph in engineering. 

The S. A. E. fine thread series, as distinguished from 
the older U. S. or coarse thread series, showed what can be 
done to meet the definition given earlier for standardiza- 
tion. 

It has taken long years of drifting to settle down on the 
question of the various gauges of sheet metal. Up to 1893 
sheet iron and steel thicknesses were arbitrary, but today 
they are standard, although the whole question of gaug- 
ing of other materials in practice is still very much un- 
settled. 

World War necessity gave a great impetus to work on 
the standardization problem, attracting wide interest and 
providing the necessary pressure to bring results. Much 
of the work was done under what should be classified as 
“elimination” and “simplification”? as well as true “stand- 
ardization.”’ Pneumatic tires were reduced from 232 
varieties to 9; solid tires, from 100 to 15; steel pens from 
700 to 300; china and crockery from 1696 to 330; and 
rubber footwear manufacturers eliminated 5500 kinds. 

The above illustrations clearly indicate that in our agri- 
cultural implement industry standardization program we 
must analyze the grand problem in an economic manner, 
using the utmost foresight and not go plunging on to dis- 
connected hit or miss standards which later might be 
hard to eliminate. Every standard must be arrived at 
only after deliberate, careful thought and investigation. 

With these points in mind, then, we may review those 
efforts which have been made in the past and organize at 
least a constructive outline and grouping of possible eco- 
nomic standardization problems which can receive con- 
scientious attention as time and importance permit. 

The International Harvester Company has, is the past, 
given much attention to this problem and something can 
be gained from a review of its work along this line. This 
company was formed by the uniting of several companies 
manufacturing similar lines; each with its individual de- 
signs, involving various satisfactory solutions of similar 
problems; each emphasizing special points for sales argu- 
ments; each avoiding patented features of the others. 

It was obvious upon the formation of the company that 
while the respective lines were to be preserved, elimina- 
tion of needless varieties within these lines would be re- 
quired and that selections should be made for continuance 
in manufacture of those features of engineering design 
which had been shown by experience to be mechanically 
and economically sound. This concentration certainly re- 
sulted in benefit to all who were affected, the designer, the 
manufacturer, the suppliers of raw material, the distribut- 
or and the user. 

This standardization further simplified and facilitated 
mass production; it reduced variety and inventories; it fa- 
cilitated interchange of material between works. Also it 
established more uniform graded sizes of machines, thus 
reducing costs of production, and permitted this reflex to 
assist relative price reductions. This reduction in var- 
ieties was in accord with the program of the National As- 
sociation of Farm Equipment Manufacturers and with war 
time governmental programs. It facilitated the mainten- 
ance of reasonable prices for increased value of machines. 
As this work continues, these benefits are more and more 
emphasized. 

With the development of new lines of manufacture by 
the Harvester Company, the engineering problems are 
much more difficult than those of an organization making 
fewer kinds of machines. The so-called district lines 
manufactured now number sixty. The total number of 
lines in the farm implement industry as a whole is much 
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greater than this. (See U. S. Census Bureau report on 
farm equipment for 1921; also “Farm Implement News” of 
Nov. 9, 1922.) Any one of these lines with the various 
sizes and their attachments, would constitute a consider- 
able manufacturing proposition in itself. The coordina- 
tion necessary is complicated but it submits itself to the 
gradual standardization which is going on through im- 
provements, adoption of new materials, establishment of 
new designs, or sizes, improvement in manufacturing 
equipment, etc. 

We may then define that standardization which covers 
work of this character within a given company but 
with plants at various geographical points as intra-com- 
pany standardization, as distinguished from general stand- 
ardization among several companies in a given industry. 

Chart of I. H. C. Products 
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60 
(Group names here used indicate the dominant function of 
the machinery) 

Surveying the possibilities of standardization of these 
sixty lines of agricultural equipment, it is seen that they 
can be grouped in the following manner, which is applic- 
able to general standardization in this industry: 
Nomenclature 
Materials, their specification and selective use 
Processes peculiar to the above materials 
Design, practice, procedure and data 
Machine elements, parts and fittings 
Machine units 
Machines complete 
Attachments and equipment 
. Methods of test, test reports, research 

Practically all the main features which permit their 
consideration as possible standards can be placed in the 
above. Enlarging upon these groupings we may define 
and give limited examples under each to define more 
clearly and set their limits. 

Nomenclature. ‘‘Nomenclature’’ covers the complete 
naming and defining of terms used in this industry. On 
this particular subject this Society can do much towards 
standardization. Further, it is quite as important that 
any Society conclusions should be passed on to the diction- 
ary producers, to make its efforts generally useful at the 
earliest date. 

Materials. Their specification and selective use. This 
covers without going into two refined details: (1) Iron and 
steel products; (2) non-ferrous metals; (3) textiles, fab- 
rics, leathers, rubber goods, fibre; (4) wood products; (5) 
lubricants, fuel, chemicals; (6) miscellaneous. 

With each and every material that goes into manufact- 
ure, whether the raw product be created within the com- 
pany organization or be purchased from without, it is 
desirable to have sensible commercial specifications to 
cover its composition, physical properties, dimensional 
standards, dimensional tolerances, cutting lengths and var- 
iations, finish, weight tolerances, supply instructions, in- 
spection data and tests. 

As far as practical, general specifications covering 
groups of stock are drawn to cover (1) general steels, hot 
rolled and cold finished; (2) sheet steel; (3) wire prod- 
ucts. Alloy steels are included in the first group. Where 
special requirements are demanded of material as to com- 
position or dimensions, individual specifications are writ- 
ten up. 
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To show the thoroughness with which this class of work 
is being done, it may be said that no angle of information 
is overlooked in developing sensible commercial specifica- 
tions. The committee handling this work has representa- 
tives with thorough experience from the engineering, man- 
ufacturing, purchasing, inspection departments and the 
chemical and physical laboratories, and wherever neces- 
sary other departments such as sales, traffic, patent, audit- 
ing, etc., are represented. Each specification is further re- 
viewed and concurred in by the representatives of the raw 
material producers. 

The semi-final draft is thoroughly circulated within the 
company for criticisms by all others interested, whose 
knowledge of this industry’s requirements would be he!p- 
ful in avoiding even minor undesirable features. The 
criticisms made are incorporated in the final decision to 
which all conform. 

The advantages of this thorough review which is similar 
to engineering society committee work, may be briefly 
indicated as follows: 

A graded series of Bessemer, open hearth and alloy 
steels was selected to cover the minimum number of varie- 
ties with the maxium number of uses, without sacrificing 
quality or product. The total number of steels was reduc- 
ed from 73 to 38 in the past two years as follows: 


42 to 
24 to 
7 to 


Bessemer steels 
Open hearth 
Alloy 


12— 28.6 per cent ieft 
18— 75.0 per cent left 
8—111.4 per cent left 


Total 73 to 38— 52 _ per cent left 


Many of these were made to conform to S. A. E. standards. 

Processes. To produce creditable products the processes 
going with the above noted groups of materials involve 
much that is related to manufacture. 

Large expenditures made in equipment and plant ar- 
rangements to carry out a project often interferes with the 
immediate adoption of a newly developed process which is 
economically desirable, hence in the International Harvest- 
er Company long researches are frequently necessary be- 
fore new standard processes can be adopted and put into 
use. Under this head there may be noted the following 
examples of processes in manufacture: (1)Chilled iron 
practice; (2) die casting; (3) enameling; (4) forging; 
(5) heat treating; (6) iron mixtures; (7) machining and 
grinding; (8) malleablizing; (7) packing; (10) painting; 


(11) pickling and cleaning; (12) rust prevention; (13) 
stamping; (14) varnishing. 
Design. In adopting specific design characteristics to 


run through a series of sizes in order to incorporate the 
sensible maximum of desirable mechanical features, with 
regard to cost of production and sales requirements, there 
is bound to be wide difference of opinion as to policy. Shall 
the object aimed at be a low cost product, manufactured 
at a minimum price? Or shall it be a very high type of 
construction which must be sold at a high price? Or what 
shall be the sensible compromise of good quality and fair 
price? 

Each product must stand a review by the management 
from this viewpoint and be accepted or rejected accord- 
ing to the economic status which it desires the product to 
occupy. 

Design standards may be grouped under this head ac- 
cording to the following tabulation. Each and every one 
of these items is under review by the company engineer- 
ing board, the engineers and superintendents of experi- 
ments, and each has evolved or is gradually evolving into 
a standard. This tabulation clearly indicates some con- 
siderable possibility of general standardization. Some 
general standards can be borrowed from other industries 
with or without modification to meet this industry’s needs. 
Any such should be adopted in the interest of general 
standardization. The following are examples of designs, 
features, practice, procedure and data: 

Machine Size Dimension Standards— 

Drill widths—12 disk, 6, 7, 8 inch spacing 

Engine sizes—1%% hp., 3 hp., etc. 

Ensilage cut width—%, %, % inch. 

Mower cuts—6, 7, 8, 9, 10 foot 
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Plow cut widths—12, 14, 16 inches 

Thresher sizes—-by cylinder, etc., number of teeth, speed 

Tractor sizes—10-20, 15-30, ete. 

Truck sizes—¥ ton, 1 ton, etc., and wheel base designa- 

tions. 
Construction Dimensions— 

Bearing pressure allowable 

Bolt and nut size 

Bushing proportions 

Gear and tooth pressures 

Press fits 

Pulley diameters, widths, crown 

Running fits 

Rules regarding tolerances for fits and sizes of special 

mating parts 

Screw threads, tolerances and fits 

Taper fittings ; 

Structural Standards and Preferred Sizes— 
Shafts, bolts and nuts, pipe, rivets, steel bars, structural 
sections 
Practice— 

Factors of safety 

Dust proofing 

Lubrication 

Methods of gauging 

Method of rating 

Methods of test for ratings, capacities, etc. 

Oil grooving 

Spring design formula and method 

Strength of materials and preferred formulas 

Working stresses, under various conditions 

Weight distribution on wheels. 

Machine Elements, Parts and Fittings. There exist in 
every machine produced, certain simple elements which re- 
peat themselves in function in other machines and which 
may have either shape or size which will be peculiar to that 
industry. We have, for example, gears, axles, keys, 
chain, belts, etc. 

By a systematic study of the requirements of each of 
these elements, and the establishment of a minimum num- 
ber of graded sizes, making them uniform throughout the 
company’s production, we may establish much in the way 
of standardization. 

It may be that only certain general applications will re- 
sult toward general standards, but in the majority of cases 
thorough analysis will permit the establishment of basic 
design features, relations and proportions which can be 
adopted as company standards. 

It is in this group that much can be done towards gen- 
eral standardization in the farm implement industry. The 
following is a brief list of examples of such elements: 

Bearings—plain, bushed, roller, ball, thrust, removable 

Bolts—machine, carriage, plow, special 

Chains—Malleable, steel, link, roller, silent 

Gears—spur, bevel, spiral, worm, skew 

Hubs—Malleable, steel, cast, tube 

Keys—square, gib, leather, taper Woodruff 

Levers—hand, foot, lifting 

Nuts—plain, lock, special 

Pulleys—plain, crowned, flanged, grooved, lagged 

Screw threads—coarse thread, fine thread, square, 

special 

Spokes—round, oval, flat 

Springs—tension, compression, torsicn, special 

Washers—lock, plain 

Wrenches—socket, open, monkey 

Machine Units. There are groups of machine elements 
which work together as complete units to accomplish some 
specific purpose. These units appear in a number of 
machines and hence lend themselves to standardization; 
for example, a carburetor, magneto, clutch, or wheel. 

If these units be reviewed and graded into steps which 
meet the minimum to maximum requirements of the com- 
pany, noticeable saving can be made in manufacture. Each 
example will have to be reviewed separately to see whether 
both company and general standardization is practical. The 
following are some possibilities along this line: Air 
cleaners; belt tighteners; carburetors; couplings; clutches 
—disk, taper, cone, slip; engine units; governors; muffl- 
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ers; power take-offs; spark plugs; wheels—carrying, drive, 
truck, tractor. - 

Complete Machines and Equipment. Any manufacturer 
can establish a series of sizes of machines which seem to 
him desirable to meet the trade, but his judgment of this 
series may easily be quite different from that of some 
other manufacturer. Hence, when considering the ques- 
tion of standardization a general line divergence of opin- 
ion will arise. Just how far this coordination in establish- 
ing a general series can be accomplished-is yet to be seen. 
In many lines custom has developed unity. 

Obviously from the user’s standpoint such standards are 
desirable. For example, a farmer buys a tractor from A 
and his thresher from B. While by a compromise of 
pulley size the required speed adjustment can be made, 
still better cooperation will result when both A and B 
have adopted the standard belt speeds worked out by our 
Society. In many cases, though, this question would seem 
to be best left to each company, with coordination only 
in the methods indicated above, and discussed under other 
groups. a 

Attachments and Special Equipment. Much confusion 
would be avoided if our industry were to establish under- 
standings regarding what is regular equipment and what 
shall be classed as special attachments, equipment, devices, 
etc. 

For example. shall a tractor be listed to the public as 
a stripped machine, or shall it carry as regular equip- 
ment what would otherwise be called special attachments? 
Shall the governor, wheel guards, and belt pulley be reg- 
ular equipment or special equipment on a tractor? What 
shall the tool eauipment be? What shall be its minimum? 
How far shall the user be required to go with regard to 
attachment before he is properly equipped and protected? 


Tests, Research. Under the heading of methods of 
tests, standards, reports, research, the agricultural engin- 
eers can do much towards general standardization. These 
results will be accomplished from an extension of such 
work as is under way at the University of Nebraska on 
tractor tests, at the University of Wisconsin on silage cut- 
ters; at the University of California on air cleaners; at the 
Alabama Polytechnic Institute on tractor lugs; and so of 
numerous other investigations which relate to farm equip- 
ment. 

Basic data for the future will be thereby established or 
indicated which will aid in making our industrial progress 
less of a groping in the dark toward future requirements 
of the industry. Important problems in regard to soil 
preparation, pulverization, cultivation, spraying, fertiliz- 
ing, the distributing of seed, etc., are being worked out. 
Problems covering drainage, irrigation, farm sanitation, 
water supply and distribution, farm structures and equip- 
ment, all have possibilities for their development of gen- 
eral standards. The results of this extensive research 
work will enable companies engaged in this industry to use 
their imagination and abilities to a greater degree than 
ever, and put us more completely in the same class with 
those industries which are using science to the limit. 

To enumerate even a small part of what has been ac- 
complished in the International Harvester Company along 
the lines indicated above would be impossible in the time 
available for this paper. Any such general comparison 
would depend on the period covered, the state of develop- 
ment of the particular machine considered, the questions 
of discontinued lines, added lines, etc. To illustrate what 
has been done with only one of the many machine elements 
—coiled wire springs of the round-wire, tension and com- 
pression types—-we may mention the following standard- 
ization: 


1. Establishment of definitions of terms peculiar to 
that product 
Specification of material used to cover steel wire 
Reduction of wire gauges used from 6 to 1 
Reduction in wire sizes from 51 to 31 
Concentration of spring manufacture in one works 
Establishment and unification of heat treatments 
Reduction in design methods from 7 to 1 
Development of design tables, covering strength, 
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load and coil diameters, with safe ratios to use for avoid- 
ing material waste 


9. Establishment of standard spring ends, thus re- 
ducing breakage 

10. Establishment of fatigue values to accord with 
spring operation 

11. Establishment of standard drawing of springs at 
all works 

The reduction in numbers of springs from over 800 is 
under way, and the establishment of a series of preferred 
springs has begun. 

The above is an example of what can be done with intra- 
company standardization of one of the hundreds of pos- 
sible machine elements. It represents notable savings 
when considered in terms of more than 3000 tons of 
springs used yearly. 

As an example of unit standardization in the Harvester 
Company products we cite the power unit. This three- 
point support, ball bearing engine is developed in three 
sizes and used as follows: 

1. The 3%x5 (4 cylinder) is used on harvester-thresh- 
ers and two sizes of trucks 

2. The 4%4,x5 (4 cylinder) is used on heavy trucks and 
the 10-20 tractor 

3. The 4%x6 (4 cylinder) is used on the 15-30 tractor 

These engines are readily adaptable to further extensive 
use, and replace the former six designs used for the same 
purpose. . : 

To illustriate what has been done in the way of elimina- 
tion and standardization of complete machines, covering 
types and sizes the following is offered: 


Decrease 

1915 to 1923 per cent 
Corn shredders from 12 to: 4 66.7 
Corn separators 18 - to 5 72.2 
Disk harrows 286 to 68 76.2 
Engines 130 to 4 96.9 
Feed grinders 18 to 9 50.0 
Pegtooth harrows 46 to rt 76.1 
Plows 398 to 271 31.9 
Stalk cutters 9 to 3 66.7 
Spreaders 42 to 2 95.1 
Tractors 15 to 3 80.0 
Wagons and gear 2102 to .164 92.2 


The net reduction in types and sizes covering all lines 
averages nearly 70 per cent for the same period. 

This somewhat condensed outline for standardization is 
nevertheless comprehensive and workable. Such a pro- 
gram, it is believed, will adequately serve as the basis 

(Continued on page 191.) 


I. H. C. SPRING STANDARDIZATION 


These two illustrations show the method of informing de- 
signers of the International Harvester Company of standard 
springs available under regular manufacture. There are 
eight such boards on which springs are listed and shown 
representing the originating works. A complete file of blu: 
prints is furnished, from which further data on each spring 
is available. The springs are readily removed for trial pur- 
poses. Whenever practicable such springs are used, an‘ 
a new one is not designed or made uniess necessary 
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By L. J. Fletcher 


rNVHE majority of the farmers in the United States are 
selling their products as raw material. The manufac- 
a turing, ‘or working into suitable form for use, is now 
carried on by separate and often large and highly special- 
ized organizations. 
This A. S. A. E. Committee on the Manufacture of Farm 
Products has. been charged with the duty of investigating 
tne -ways,in. which the agricultural engineer may aid in 
yaaking possible the more economic manufacture of farm 
products, especially with a view of directing to the farm- 
ers the profits of such enterprises. 

These manufacturing processes may best be managed and 
carried’ on by -the farmer on the individual farm, or by the 
specializing manufacturers in a central factory. 

Manufacturing on the farm is not a new idea. In fact, 
it was commonly practiced two thousand years ago. Cato { 
recommended with respect to impliments as follows: ‘‘He 
who cultivates 240 jugera (160 acres) in olices should 
have five sets of oil making implements,’ which he enum- 
erates severally, such as the copper utensils, including ket- 
tles, pots, ewers with three spouts, etc.; the implements 
made our of wood and iron, including three large wagons, 
six ploughs with their shares, four manure carriers, etc. 

In like manner he lays down another formula of imple- 
ments for a vineyard, viz.: “If you cultivate 100 jugera 
(65 acres) you should have three sets of implements for 
the wine press and also covered storage vats of a capacity 
of eight hundred cullei.’’ Thus the early farmer’s equip- 
ment consisted of devices to manufacture as well as pro- 
duce. 

In certain European countries today the motto is “Every 
Farm a Factory.’’ Cull and overripe fruits and vegetables 
are made into industrial alcohol, grain is milled and baked 
into bread and sold as such. Fruit which will not find a 
ready market fresh, is made into marmalades, wines, etc. 
Animals are slaughtered and sold as fresh and cured meats. 
- There are many advantages to the conducting of certain 

manufacturing processes on the farm: 

1.. Products may be used which are now wasted or 
lost due to small size, poor quality, over-ripeness, 
discoloration, lack of cars for shiping, or glutted 

. markets. 

-": 2.° The modern farmer no wmanages an enter- 
prise which requires considerable executive ability. 

' He is perfectly able to handle the aditional problems 

attached to the various manufacturing processes. 
3. Labor, power, and housing are often available 
and ‘not efficiently utilized during the time which 
would be devoted to the manufacturing. 

4. The majority of farmers are able to finance the 
manufacturing enterprise since their investment in 
land, etc., gives them a good.credit basis. 

5. By preparing the raw materials for use they are 
often changed from an unstable product to a stable 
commodity which may be stored. This will allow 
holding, which will strengthen the market. Loans 
on the finished product will be possible in many 
cases. 

There are other ways in which the development of small 
manufacturing establishments on the farm will effect 
rural life. The younger generation will be more interested 
in farming as its field expands; employment will be furn- 
ished for a greater number and thus check the flow to the 
cities. 

It is also probable that a number of these manufactur- 


* Part of 1923 report of Committee on the Manufacture of 
Farm Products. 


7 “Roman Farm Management,” Cato-Caro—Macmillan Company. 


Mem, A. S. A. E. Professor of Agricultural Engineering, University of California 


ing processes will yield as a by-product material which will 
have a fertilizing value. 

There will be many manufacturing processes which may 
be more economically carried on in the large central fac- 
tory. This will especially carried on in the large central 
factory. This will especially be the case where expensive 
specialized machinery must be used. These plants, how- 
ever, will employ a trained engineering staff to meet their 
needs. For this reason, the attention of the American 
Society of Agricultural Engineers should be directed first 
toward helping solve the problems connected with the 
equipment used in the ‘‘farm factory.” 

Manufacturing on the farm has been attempted more or 
less in certain sections of the United States. One of the 
biggest obstacles has been the lack of standardization of 
their product. Their success has largely depended upon 
the development of a local or individual market, selling 
direct to the consumer or retailer. 

If approved by the Society, the chairman of this com- 
mittee will attempt to interest various people concerned 
with many phases of this subject to form into groups, each 
tudying some separate crop or product. The success of this 
work will depend largely upon our ability to secure the co- 
operation of men trained in marketing, production, fruit 
products, etc. 


Intra-Company Standardization 


(Continued from page 190.) 


upon which to build a large program covering all products 
and their parts included in the agricultural engineering 
field. : 

The standards to be developed must be such as will con- 
form to the full spirit of standardization but such as will 
not hamper but rather encourage competition in ingenuity 
and development. Standards must be such as will have the 
effect of economically raising the qualities and serviceabil- 
ity of the machines without seriuosly increasing their 
costs, such as will place in the user’s hand materials, de- 
signs, elements, units and complete machines which will 
be examples of first-class engineering, when viewed from 
the several economic standpoints surrounding that product. 

Each standard must be developed to a high degree by 
itself and will then naturally take its place as a company 
standard or a general standard. 

Having reviewed this industry’s products in some detail, 
we cannot refrain from calling attention to the fact that 
there are powerful and increasingly important economic 
influences acting upon this industry. The effect of these 
influences is to cause future development to trend in cer- 
tain well-defined directions. We refer, among others, to 
such forces as the availability and use of better materials; 
the application of the material to design characteristics; 
their influence on production; the factors of transporta- 
tion and distribution costs covering products of both fac- 
tory and farms; the effect of increased farm labor costs; 
the demand for speed of accomplishment, and the call for 
greater productivity per man per farm unit area; the de- 
mands for better service between the manufacturer and the 
consumer; the necessity of greater conservation of crops 
until they reach the ultimate consumer. 

These influences make it imperative for us to modify 
and improve present designs in accordance therewith. They 
should cause us to bring out new products fully in accord 
with them and this standardization program is certainly a 
part thereof. 

Does it not behoove all of us, then, to lend our influencs 
and support to a sensible alignment with this importan: 
movement? 
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The President’s Annual Address’ 


By E. W. Lehmann 


Mem. A. S. A. E. Professor of Farm Mechanics, University of Illinois 


T seems to be a tradition of organized bodies to expect 
the outgoing president to make an address; this Soci- 
ety is no exception. The chief purpose of a president’s 

address seems to be to give an opportunity to ‘‘pat our- 
selves on the back” and brag about the progress we have 
made during the year. Such a task left to one who is in- 
clined toward modesty might result in our membership 
being prodded for what they didr.’t do rather than being 
praised for what was done. 

The crowning result of every year’s work is the annual 
meeting and the papers that make up the program. Al- 
though we are holding our meeting earlier this year, I 
feel that a reasonably good year’s work has been done. 
I want to express my appreciation for the active interest 
that has been shown by our committees as a whole. The 
work of our various sections and special committees is 
evident in the papers and reports that will be presented. 
The new interests that have been developed indicate pro- 
gress. 

No attempt whatever has been made to change the org- 
anization of the Society during the past year. ‘The sec- 
tional groups have been maintained with an expansion of 
activity. To some, it might seem that we have too many 
committees, but with the varied interests of our mem- 
bership and the wide range of engineering problems affect- 
ing the agriculture of our country, there is little danger 
on this score. It is certainly important, however, to con- 
centrate our effort on the solution of a few important 
problems than to distribute our attention to too numerous 
activities. I emphasized this a year ago when I urged 
the committee chairmen to concentrate on some one phase 
of their problem. To expand our agricultural engineering 
literature, I believe it must be done piece meal rather than 
as a whole. It is a mistake to attempt to cover the whole 
field of a particular activity each year. 

Every effort should be made to raise the standard of 
our work continually. Many of the reports of our sister 
societies are highly technical, and to a certain extent in 
recent years an attempt has been made to make them less 
so; I think we might well work in the other direction. 
The literature of our society in its transactions is now 
recognized as the best agricultural engineering library 
available. Our agricultural librarian at the University of 
Illinois has just arranged for binding four sets of the A. 
S. A. E. Transactions for library use and will have a 
standing order for that number with our secretary. This 
is in addition to unbound sets and the subscriptions to the 
Journal, AukicuLTURAL ENGINEERING. Every state college 
as well as our commercial organizations should have 
bound sets. ‘These volumes will grow more valuable as 
years pass, and those who have the opportunity should en- 
courage what is being done at Illinois and elsewhere. 

We have been fortunate so far in not forming entang- 
ling alliances with organizations that have promotion 
schemes they would like to advance. This is something 
that must always be avoided in the future to maintain the 
standards of the program and the standing of the Society. 
I would like to emphasize again the thought I expressed 
on assuming the office of president, and that is we must 
forget our own selfish desires in our committee work to 
gain the greatest results. To the future presidents, I 
would urge that the greatest care always be exercised in 
the selection of committee chairmen to avoid that embar- 
rassment which might result from appointing a man whose 
personal interests would cause him to be biased in his 
recommendations. 

To maintain the healthy growth that our Society has 


~*Before the 17th annual meeting of the Society, Chicago, Novem- 
ber, 1923. 


enjoyed for the last few years we must continually strive 
for new meinbers. To make possible an active member- 
ship campaign, if this is desirable, funds must be avail- 
able; however, there is much we can do individually in 
interesting men in the work of the Society without funds. 
Personally, I believe that neither our membership commit- 
tee nor the individual members of our Society, as a whole, 
have little more than scratched the surface in securing 
new members. With the widening interest of our mem- 
bership, new contacts are formed and new prospects be- 
come interested. We should not look entirely to the com- 
mercial and educational institutions for prospects but also 
to agriculture. 

Two years ago the Council approved the plan of grant- 
ing affiliate membership to county agricultural agents. <A 
little later, it was recommended that this type of member- 
ship be extended to the vocational agricultural teachers 
of the country. I consider it of sufficient importance to 
bring it to your attention again. These teachers are men 
who want information that will help in teaching thousands 
of boys in the high schools the basic principles of shop 
mechanics and the application of engineering in the every 
day work on the farm. Many of these teachers are greatly 
handicapped in their preparation and experience for hand- 
ling this work. I believe a large number would be glad 
to accept affiliate membership in this organization to be in 
touch with the best agricultural engineering information 
and to put the Journal in reach of the boys, both of which 
would be desirable for the Society. Most of these teach- 
ers have a library fund, and it is possible that the member- 
ship fee could be paid out of this. Another thing I would 
like to emphasize in passing is that the whole question 
of teaching shop work or shop mechanics in vocational 
agricultural high schools should have the attention of our 
College Section, because eventually it will have an im- 
portant bearing on the work taught in our college depart- 
ments. 

For the Jast ten years, there has been more or less dis- 
cussion in regard to the need of an agricultural engineer- 
ing handbook. The Society adopted a committee report 
five years ago to start publication of such a book. A 
classification index was submitted at the time. Later com- 
mittecs have dwelt at length on sources of data but little 
data has been brought together. The Committee on Agri- 
cultural Engineering Data this year should be commended 
for the start made in actually bringing together material 
for the beginning of a handbook. With the data available 


in our Transactions and that that can be brought together: 


by our membership without a great amount of effort, a 
data book is now possible. The first real step toward a 
handbook has been made. I only regret that more of the 
data available was not dug out of your files and sent to 
our committee chairman. If the membership sees fit to 
adopt a plan for financing the book that will be present- 
ed, the handbook should be a reality before the next year 
is over. There is sufficient material extant which if 
brought together would make a useful handbook of which 
we would be proud. I believe such a book can be financed 
by the Society and would prove an asset rather than a lia- 
bility. Such a book would not only be of value to our 
membership but also to the farm advisors, to the vocation- 
al agricultural teachers, to farmers, and other groups out- 
side our membership. 

Our Society is to be congratulated on the progress made 
in organization of the work on electricity as applied to 
agriculture. In addition to the work of our own com- 
mittee, the results of which will form a large part of the 
program on rural electricification, our contact with the 
nationally organized committee which is sponsored by our 
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Society along with the American Farm Bureau Federation, 
the National Electric Light Association, the U. S. Depart- 
ment of Agriculture, and the small electric plant manu- 
facturers will give us the benefit and experience of all 
the men vitally concerned with this problem. 

There has been some discussion as to the advisability of 
the organization of a section to devote its attention to 
this subject. Although I am especially interested in the 
work of the Committee on the Relation of Electricity to 
..griculture, I rather question the advisability of organiz- 
ing a special section to devote its attention to rural elec- 
trification. This is a farm power problem, and I think 
should be headed up in the Farm Power and Machinery 
Section. 

I wish to emphasize, however, at this point, that I quite 
approve of the section idea, and I think our present sec- 
tion chairmen should be commended for the work done 
during the past year, for it is they after all who are re- 
sponsible in a large measure for our program. 

An important piece of work that has been initiated by 
the joint Committee on the Relation of Electricity to Agri- 
culture has been the farm power analysis. I consider this 
of sufficient importance to bring to your attention the rec- 
ommendation of the subcommittee on farm power survey 
as follows: / 

“It is recognized that the progress and development of 
American agriculture during the past three quarters of a 
century, in a large measure, has been due to the applica- 
tion of power to agricultural production through increased 
efficiency of farm labor, increased production, and a higher 
standard of living among farmers, but no comprehensive 
study has been made of the extent, distribution and cost 
of the same. 

“In view of the fact that the efficient use of farm power 
is so vitally related to the future economic and social de- 
velopment we urge the necessity of a complete farm power 
survey showing the kinds, number and sizes of prime 
movers used today, the power requirements of agriculture 
for different crops, types of farming and sections of the 
country, the relation of the use of power to the efficient 
use of labor and reducing the cost of production. This 
survey should be comprehensive and complete, detailing 
the farm power problem in all its relations. 

“In order that the farmer and other interested may be 
as fully informed as possible regarding the possibilities 
and limitations of different types of animals and farm 
mctors adapted to agricultural uses we urge the necessity 
of comprehensive and extensive investigations on the sub- 
ject of farm power conducted by the United States Depart- 
ment of Agriculture and the various agricultural experi- 
ment stations. It is obvious that the farmer should have 
complete information on this subject available in a form 
which will make it applicable to his individual problems 
and also equally obvious that the agricultural experiment 
station is the logical source from which to obtain this 
information.” 

This matter was presented to Secretary Wallace and 
as a result a start has been made by the Division of 
Agricultural Engineering of the U. S. D. A. toward a 
complete farm power analysis. This is a study that has 
long been neglected and in most of the states we have 
been looking too much to the farm management people 
to get this data. I must confess that the contribution 
to date of my department toward this work has been 
rather meager. However, I consider this piece of work 
of sufficient importance that it should have the whole- 
hearted support of our’ entire membership. While there 
will always be a great many variables in the power re- 
quirement of a particular type of farm, we should at least 
get at some basic facts, and I am sure the Society will 
welcome the data when it is available. 

We all realize that agriculture is our basic industry, 
and we are all dependent on it. I do not want to appear 
to be a pessimist, but I know that the farmer is up against 
a hard problem at this time. Last December, I made the 
statement that the farmer’s problem was a problem in 
economics. His problem today is practically the same as 
a year ago. We realize that the farmer must use every 
effort to lower the cost of production as a means-of better- 


4 *m, 


AGRICULTURAL ENGINEERING 


193 


ing his condition. As engineers, we have been preaching 
more economical and more efficient production for years, 
but this is not a complete solution to the present problem. 
The farmer when compared with the industrial worker 
may not be rated very high in efficiency, but when compar- 
ed with the farmers of other countries he is the most 
efficient farmer in the world. This efficiency or high pro- 
duction per man is due to the great development of agri- 
cultural machinery in America. We would like to praise 
our engineers and manufacturers for the good work they 
have done, but we can find folks with reasonably good 
arguments who would condemn them for making the 
farmer too efficient as a producer. 

Some of our economists look to our growth in popula- 
tion as the “bridge between agricultural depression and 
prosperity.”’ This will not take care of the present need. 
I believe the work of the engineer will be a big factor in 
helping the farmer out of his immediate difficulties, as 
well as some of the difficulties of the future. We all real- 
ize that the mechanics of the problem of marketing the 
farm produce looms big before every individual farmer 
who has something to sell. I had the privilege of attend- 
ing a farm marketing conference recently. An import- 
ant fact that was emphasized was the fact that the farm- 
ers must take care of their own surplus. To do this it is 
necessary that the products be either stored or made non- 
perrishable by some manufactured process, so they can 
be put on the market in an orderly fashion. There is no 
question in my mind but that the stability of the dairy 
business as compared with other farm enterprises is due 
in a large measure to the modern methods of handling all 
surplus milk. 

A year ago I appointed two special committees to study 
the manufacture of agricultural products and storage of 
agricultural products as factors in marketing. It is my 
hope that the work of these committees will be continued 
and given greater emphasis. In a recent letter from Mr. 
Walton Peteet, director of cooperative marketing of the 
American Farm Bureau Federation, he states: 

“T am very mush interested in the proposed investiga- 
tion by your Society of the question of manufacture and 
storage of farm products as factors in marketing, and 
will be glad to cooperate with you in any way possible. 

“Processing or manufacturing farm products becomes 
an essential part of marketing in many cases. This is 
especially true with respect to horticultural products.” 

I would not feel I had taken advantage of the full op- 
portunity this occasion affords if I failed to emphasize the 
importance of certain problems that should have our 
special attention. What has already been done along the 
particular lines I will mention is merely a beginning. 

First, the soil erosion problem. An investigation should 
be initiated that would show the true significance of the 
economics of this problem. The soils departments now 
have data with which many of our engineers are not famil- 
iar. We must not forget that the soil is the foundation 
of our nation, and it must not be depleted of its fertility. 
The first organized step, in the Middle West, to check 
soil washing was: started in Missouri in 1915. During the 
last eight years the use of terraces and soil-saving dams 
has spread to most of the middle western states. The 
enormous loss due to soil erosion would justify it taking 
a more prominent place in the activities of the Reclama- 
tion Section. 

Second, the farm power analysis. The importance of 
this has already been discussed, I would commend this 
project to you because the economy and efficiency of agri- 
cultural production depends in a large measure on the 
correct use of power. 

Third, the farm home. If the soil is the foundation of 
the nation, our homes represent the nation’s structure. 
While this society has always fostered the idea of a satis- 
fied farm life, made possible to a large measure by well- 
equipped farm homes, it has given little attention com- 
paratively to the building itself, the structure which 
houses the home. This is an opportunity for the Farm 
Structures Section, for after all the most important build- 
ing on the farm is the farm house. Several valuable con- 

(Continued on page 194.) 
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OUR committee submits the following report together 
with recommendations for standard practice in the 
making and distribution of drawings and blue prints 

for extension work carried on by the division of agricul- 
tural engineering of the Bureau of Public: Roads, U. S. 
Department of Agriculture, the state agricultural colleges 
and experiment stations, and in addition, a proposal for a 
closer cooperation of these agencies to avoid duplication 
of effort and to promote the distribution of ideas from 
state to state: 

I. Method of Approach. All agencies distributing blue 
prints, so far as could be ascertained, were sent a question- 
naire asking for information as to size, style, methods of 
distribution, possible improvements to service, and other 
pertinent information. The matter was also discussed 
at some length at the meeting of the Advisory Committee 
of the A. S. A. E. College Section held in Washington in 
May, 1923, and by consultation with the division of agri- 
cultural engineering of the U. S. Bureau of Public Roads. 

II. Information Gained 

1. In the Transactions of the American Society of Ag- 
ricultural Engineers (Vol. VIII, 1914), the Standards Com- 
mittee recommended -the following sizes as standard prac- 
tice for drawings and blue prints: 81x11, 11x17, 17x22, 
and 22x34 inches. These sizes represent the trimmed 
size of the drawing; border line % inch inside given di- 
mensions. : 

The discussion gave as advantages the mailing size and 
multiples, etc. This or succeeding volumes of the A. S. 
A. E. Transactions do not record that this standard was 
ever officially adopted by the Society. 

2. The Transactions of the American Society of Agri- 
cultural Enginezrs (Vol. XII), in the report of the com- 
mittee on agricultural engineering data sets forth an agri- 
cultural engineering classification. This classification, 
based on the Dewey system, would provide a universal 
filing number system for drawings and blueprints. 

3. Of a total of seventy sets of questions sent out with 
a stamped and addressed return envelope, twenty-eight 
were. returned, these representing the most active agencies 
in extension work. 

4. Of the questions answered, 14 are using blue prints 
8% by 11 inches, or multiples thereof; 5 are using 12 by 
18, inches, or multiples; 2 have no standards; 1 has no 
service; 10 each report a standard different from any of 
the above: A few of the sizes given are 8 by 10%; 12 by 
17%; 16 by 21; 17% by 23%; 12 by 19; 24 by 30; 20 
by 30; 15 by 22; ete. Some use one standard in class- 
room:work and another in extension work. 

5.° Nearly all agree that blue prints are expensive; 
some make charges to cover cost of mailing; others can 
make no charge. 

6. Zine etchings in place of blue prints is an idea ap- 
proved by many although used by but few. Those using 
etchings report them much cheaper to produce and dis- 
tribute where a considerable number are in demand. 

7. Bulletins or circulars are being used more and more 
in place of blue prints. Reasoas are chiefly the ease in 
explaining the accompanying drawings; that farmers pre- 
fer bulletins to blue prints as being less formidable. 

8. The U.S. D. A. division of agricultural engineering, 
at Washington, should act as a, clearing house for plans 
as between states; should pass upon and check certain 
designs; should collect and send out to agencies new ideas 
and standard practices, especially data on new materials. 

9. States should not exchange plans except through 
the central clearing house as a rule. Requests originating 
in outside states should be referred back to the state in 
which the request originated, unless central clearing house 
data shows such state not in pcsition to furnish plans re- 
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quested. Plans originating in one state and used by an- 
other through the clearing house should be provided with 
suitable titles crediting the originating state. 

10. Owing to graphic and climatic conditions, it is 
not advisable to check duplication of effort in producing 
plans for such structures as poultry houses, etc., where 
possible, however, a favorably situated state should make 
the best possible study of a given building for all con- 
ditions and distribute information, with proper credit, 
through the central clearing house. 3 

11. Most all departments of agricultural engineering 
are agreeable to adopting a reasonable standard that may 
be put into effect gradually without discarding all present 
material. 

III. Recommendations: For the adoption of blue print 
standards by the American Society of Agricultural Engi- 
neers and their ratification by departments of agricultura! 
engineering. 

1. That the standard sizes of bulletins and circulars 
be 6 by 9 inches to correspond with a majority of existing 
standards. 

2. That zinc-etched reproductions be printed on &% 
by 11 inch paper, or on standard fractional divisions or 
multiples thereof. 

3. That drawings and blue prints be made to conform 
as readily as possible to the standard 8% by 11 size and 
multiple sheets thereof now in use by a majority of the 
colleges in extension work. 

4. That the Division of Agricultural Engineering of 
the U. S. Bureau of Public Roads be requested by this 
Society to become the clearing house for blueprints and 
ideas between states; to check and approve new ideas for 
general circulation and to develop a standard practice in 
construction sheets. 

5. That a standard filing system, such as the agricul- 
tural engineering classification or the system of the divi- 
sion of agricultural engineering of the U. S. Bureau of 
Public Roads, be adopted as standard practice for blue 
prints issued by state and national agencies. 

6. That, if the above recommendations are adopted, 
they be printed in the Journal of the Society at intervals 
of three months over a period of two years in order to be 
made effective. - 

7. That a bulletin or circular be prepared and dis- 
tributed to colleges and other agencies, in which shall be 
set forth in a comprehensive manner the above recom: 
mendations. 

IV. Standard Charts. Your committee was further 
charged with working up a suitable standard for charts. 
Owing to the time of year the charge was given and the 
necessity of an early report, this matter is still incomplete. 
The committee recommends that this work be continued. 

. Respectfully submitted, 
Committee on the Standardization of Blue Print Service 
ae: : F. W. Ives, Chairman 
R. L.. Patty 
Cc. A. Norman 
T. E. Hienton 


M. L. Nichols 
S. H. McCrory 
H. H. Sunderlin 
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tributions have already been made along this line, but 
we too often hear the statement that the American farm- 
er has never built real homes. We need someone to set 
forth the architectural requirement of farm houses, some- 
one who will set forth the aesthetic along with the utility. 

I want to express my appreciation again for the co- 
operation of our membership. I would like especially to 
thank those who have worked so efficiently with outside 
organizations and to commend the chairman of our Re- 
search Committee for his untiring effort in bringing to 
light new agricultural engineering facts that appear in 
the Journal each month. 
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Survey of Agricultural Engineering Progress 


A review of current literature on engineering as applied to agriculture pre- 
pared monthly by Robert W. Truilinger, Mem. A.S. A. E., specialist in rural 
engineering, Office of Experiment Stations, U.S. Department of Agriculture 


‘WUUUHTONENOUUNTAQUOHUUUUULANEAREUUUUUQANONEOUUUUUNENNEUUUUUARSSEEENUUUUUULOMUNEUOUUUUEGAENENEUL-AUUGUANERGUAUEYEESA SULA ASTANA SUPE 


Power Alcohol from Calcium Carbid, R. Furness. [Chemical Age 
(London) 8 (1923), Nos. 196. pp. 280, 281; 197, pp. 304, 395.] 
It is stated that if cheap electrical power were available the pro- 
duction of extremely large quantities of power alcohol in Eng- 
land would be possible, using calcium carbid as a source of alco- 
hol. This would ‘include the cycle of operations from carbid 
through acetylene and acetaldehyde to alcohol. The process of 
manufacture. is discussed in some detail. 


Preliminary Studies of the Fauna of the Imhoff Tank, L. A. 
Hausman. [American Journal Public Health, Detroit, 13 (1923), 
No. 8, pp. 656-658, figs. 4.]. Studies conducted by the New Jersey 
Experiment Stations and the New Jersey State Department of 
Health on the fauna of Imhoff tanks are briefly reported. Samples 
taken periodically over a term of six months are said to have 
shown that the Imhoff tank under study contains a relatively 
stable population composed of the more minute forms of protozoa. 
The samples examined were secured from the zone of the scum, 
intermediate fluid, and the sludge in process of digestion. The 
minute flagellates in dimensions of less than thirty were the pre- 
dominate forms of animal life found, and these fluctuated some- 
what in numbers with respect to the acidity of .the contents of 
the tank. The ciliate protozoa were found in fewer numbers and 
were relatively less stable in their monthly occurrence than the 
flagellates, 


Belt Conveyors and Belt Elevators, F. V. Hertzel. (New York: 
John Wiley & Sons, Inc.; London: Chapman & Hall, Ltd., 1922, 
pp. XI-333, figs. 291.) This is a practical treatise describing 
belt conveyors and belt elevators. Its main purpose is to ex- 
plain fundamental principles and the reasons for doing things. 
It is in two sections. Section 1 on belt conveyors contains chap- 
ters on general description of component parts, development of 
belt conveyors, belts and belt manufacture, supporting and guid- 
ing the belt, driving the belt, tension and take-up devices, loading 
the belt, discharging from the belt, protecting and cleaning the 
belt, package conveyors, special use of belt conveyors, life of 
belts, and when to use belt conveyors. Section 2 on belt elevators 
contains chapters on general description, centrifugal discharge 
elevators, elevator buckets, continuous bucket elevators, belts for 
elevators, fastening buckets to belts, driving belt elevators, ele- 
vator boots, inclined elevators, and elevator casings. 


Effect of Compression on Detonation and Detonation Control, 
H. L. Horning. [Journal Society of Automotive Engineers, New 
York, 13 (1923), No. 2, pp. 144-150, figs. 6.] The author con- 
siders the detonation tendency of fuel as the limiting factor in the 
development of power and the efficiency with which the fuel can 
be burned, with the idea of laying down the principles upon which 
better economy can be attained through higher compression. The 
causes of detonation are enumerated, and the methods of control 
are explained, consideration being also given to hot spots, cooling 
difficulties, and turbulence as controlling factors. A statement is 
made of the actual compression pressures attained without de- 
tonation in road tests. 


The Design of Reinforced Concrete Retaining Walls, A. C. 
Hughes. [Surveyor and Municipal and County Engineering, Lon- 
don, 64 (1923), No. 1645. pp. 63-64, figs. 4.] A mathematical 
analysis of this problem is presented. 


Weirs and Their Construction, A. C. Jennings. [Rhodesia Ag- 
ricultural Journal, Salisbury, 20 (1923), No. 2, pp. 158-165, pls 3.] 
Information and drawings are given describing the construction 
of the low diversion type of irrigation weir constructed primarily 
for raising the level of a stream or river and affording convenient 
means of diversion. Standard specifications for rubble masonry 
and concrete used in the construction of weir walls are also in- 
cluded. 


The Design of Earth Dams, J. D. Justin. [American Society of 
Civil Engineers Proceedings, 49 (1923), No. 5, pp. 856-916, figs. 
24.] The object of this paper is to aid in establishing more 
scientific methods of designing earth dams. In this connection 
six criteria for the design of such dams are presented which are 
practically axiomatic, and the theory of design is analyzed under 
each of the six criteria. The laws of the flow of water through 
soils, sand, and gravel are discussed, and their applications fo 
the problems of design of earth dams are explained. Approxi- 
mate methods of determining the position of the line of saturation 
in the cross-section of an earth dam in advance of construction 
are derived, and methods of computing the approximate seepage 
that will take place through and under earth dams under certain 
conditions are discussed and illustrative examples given. 

Methods for determining the necessary thickness of a given 
material for safety against blow-outs or piping are also con- 
sidered. 
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Modern Windmill Practice. [Implement and Machinery Re- 
view, London, 48 (1923), Nos. 575, pp. 1393, 1394; 576, pp. 1511, 
1512; 49, (1923), No. 577, p. 85.] A summary is given of pro- 
gress in Europe and elsewhere in the design and construction of 
wind motors, special attention being given to the development of 
electric power from windmills. : 


Coatings that Prevent End Checks in Wood. [Engineering and 
Contracting, Buildings, Chicago, 59 (1923), No. 5, p. 1166.] In 
a brief contribution from the U. S. Department of Agriculture, 
Forest Service, the results of studies on water resistant end 
coatings for wood during air-seasoning or kiln-drying are briefly 
presented. 

It has been found that either hot or cold coatings can be used 
effectively to prevent end checks for drying temperatures up to 
140 degrees Fahrenheit. Temperatures much above this cause 
blistering of the cold coatings but make the hot coatings plastic 
enough to form new surfaces as fast as the old ones break. 
For this reason the hot coatings are apt to be more effective than 
the cold coatings for temperatures from 140 to 170 degrees. No 
coating has been found which is entirely satisfactory for temper- 
atures above 170 degrees, 

It is stated that cold coatings to be effective should have about 
the consistency of heavy sirup. Cold coatings which have been 
found effective in laboratory tests are, in the order of their effect- 
iveness, hardened gloss oil and air-slaked lime, Chinawood oil 
and barytes, linseed oil and white’lead, linseed oil and red lead, 
and high-grade spar varnish and barytes. Of the coal tar hot 
dips, 213 degrees coal-tar pitch gave the best results, followed in 
order by 254 degrees coal-tar pitch and rosin and lampblack. 
Paraffin proved very satisfactory for stock during air-seasoning, 
but could not be used in the kiln. 


The Physical Properties of Clay, A. S. E. Ackermann. [Society 
of Engineers Transactions, 12 (1921), No. 2, pp. 87-114, figs. 7.] 
This is the third contribution to the subject and deals with the 
results of forty-nine experiments. 

It was found that boiling clay decreased its pressure of fluidity 
about 25 per cent. The mean radial speed of flow of the clay 
from beneath the edge of a disk was about one-eighth the speed 
of the penetration of the disk. When a disk prenetrated clay 
there appeared to be a stagnant cap of clay immediately under 
the disk which traveled down with it. Clay containing 25 per 
cent of water behaved as a solid and not as a fluid even under 
considerable tangential stress. The addition of an artificial head 
to the top surface of clay increased its pressure of fluidity, but 
even when the addition was as much as 200 per cent of the 
actual head, the increase of the pressure of fluidity was only 
about 7 per cent when the clay contained 25 per cent of water. 

When clay was discharged under pressure through sharp-edged 
circular orifices, the rate of discharge increased more rapidly 
than the rate of increase of pressure, and ultimately there was a 
phenomenon analogous to the pressure of fluidity, which is called 
the critical pressure of extrusion. When the orifice was plugged 
for a couple of hours and then unplugged, the discharge was con- 
siderably less for some time than immediately before plugging. 
The discharge per unit of orifices for a given pressure decreased, 
and the initial pressure necessary to cause the discharge to begin 
increased as the diameter of the orifice decreased. The greater 
the pressure the greater was the increase of discharge per unit 
of orifice when changing from a small to a larger orifice. 

When the pressure of fluidity was reached it was found that 
the load on a penetrating disk was the same as that on a sphere, 
and the resultant pressure of fluidity was independent of the 
diameter of the disk or sphere within a considerable range. 


The Physical Properties of Clay, A. S. E. Ackermann. [Society 
of Engineers Transactions, 11 (1923), No. 7, pp. 196-226, pls, 2.] 
This paper reports the results of one hundred and seven experi- 
ments and is a continuation of the above. 

The results indicated that the effect of temperature on the 
supporting capacity of clay appears to be limited to stresses be- 
low the pressure of fluidity, and the sides of the holes appeared 
to crush in under the action of a disk before the static head 
equaled the pressure of fluidity. 

The tensile strength of clay was found to increase as the 
original content decreased, and its contraction on drying increased 
as the original water content increased. For the penetration of 
tapered bodies in clay containing a given percentage of water, the 
surface of contact was found to be directly proportional to the 
load causing penetration. The work done per unit volume in 
causing displacement alone increased with the angle of the pen- 
etrating pyramid, and the work done in causing displacement 
by means of a disk was greater than that done in the case of a 
pyramid. 

The coefficient of friction or adhesion increased with the pres- 
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sure of the clay on the surface. The pressure of fluidity appeared 
to be considerably reduced when the clay became thoroughly air 
dried and was then wetted and puddled. The volumetric displace- 
ment caused by a steel ball falling on a surface of clay was 
directly proportional to the height of the fall. A comparison of 
the physical properties of wet powdered clay and chalk is also 
given. 


Experiments with Clay in Its Relation to Piles, A. S. E. Acker- 
mann. [Society of Engineers Transactions, 10 (1919), No. 2, pp. 
37-80, pls. 2, figs. 18.] This paper records the results of ninety- 
five experiments to determine the relationship between the hori- 
zontal pressure and the depth at any given point in- clay. The 
results showed that, for tapered bodies gradually forced into clay, 
the load necessary to produce a given penetration is proportional 
to the area of the surfaces of contact between the clay and the 
body and is much greater the less the percentage of water in the 
clay. 

Fieer containing a definite percentage of water and at a definite 
temperature has a definite pressure of fluidity. When this pres- 
sure was reached and maintained the clay yielded indefinitely as 
a dense viscous fluid unless restrained. The pressure of fluidity 
was greater when the percentage of water was less or when the 
temperature was lower, and it was independent of the depth. 

For equal depths tapered piles were found to support a larger 
lead per unit volume of the pile than those having parellel sides. 
Parellel piles with blunt ends were not so efficient per unit volume. 

The mean intensity of friction for the same depth of penetration 
on the sides of parellel piles was greater in the case of piles of 
small cross section than in the case of larger ones, but a reduc- 
tion of the diameter of the pile beyond a certain point caused 
the mean intensity of the friction to decrease. Pointed piles were 
more efficient per unit volume of pile than blunt ones. The re- 
sistance to penetration was considerably greater the lower the 
temperature of the clay. The density of clay was found to de- 
erease as the percentage of water increased. 

When forcing a disk into clay the sides of the whole did not 
erush in unless a certain critical depth was reached. When the 
penetration was carried far enough the static head of the clay 
equaled the pressure of fluidity, and the sides of the hole near the 
bottom crushed in. 

The friction of clay on wood was found to be greater than 
on tin plate, and the tensile strength of the clay tested was greater 
when it was raw and dry than when it was baked. It was further 
found that clay is elastic, and that the contraction on drying 
probably increases as the percentage of the water in the clay in- 
creases, 


Electricity in Agriculture, A. H. Allen. (London and New York: 
Isaac Pitman & Sons, Ltd., 1922, pp. X+117, figs. 35.) This hand- 
book, written fro mthe English viewpoint, deals with the uses of 
electricity: in arable, pasture, dairy, and poultry farming; horti- 
culture; pumping and irrigation; electroculture; and general me- 
chanical and domestic service on farms. It contains chapters on 
electricity supply, the distribution of elec:ricity, domestic applica- 
tions of electricity, electric driving in mechanical operations, elec- 
tric plowing, electric haulage, and the Hereford development. 


The Disintegration of Cement in Sea Water, W. G. Atwood and 
A. A. Johnson. [American Society of Civ.l Engineers Proceedings, 
49, (1923), No. 6, pp. 1038-1064, figs. 2.] This is a brief history 
of the study of cement for use in sea water and an analysis of 
the results obtained. It is noted that practically all skilled ex- 
perimenters with hydraulic binding agents for the last hundred 
years have agreed that the primary cause for the disintegration 
of mortar and concrete in sulphate-carrying waters such as sea 
water and many alkali water is the attack on the free lime in 
the mortar by the sulphates in the water. The majority of the 
authorities agree that this disintegration can be prevented by the 
addition to standard Portland cement o? a properly constituted 
siliceous material, which, by combinatior with the free line re- 
leased in the process of setting, will form a cementing material 
insoluble in sulphate bearing water. The high alumina cements 
attain the same results by different means which appear to be 
just as effective. Thus far the cost of the high alumina cements 
seem to be greater than that of Portlanl cement. On the other 
hand, it is thought that the addition of silica to Portland cement 
should result in a cheaper product. 


Mechanical Testing, R. G. Batson and J. H. Hyde. (New York: 
E. P. Dutton & Co., 1923, vol. 2, pp. XI+ 446, pls. 67, figs. 234.) 
This is the second volume of this treatise which is a number of 
the so-called Directly-Useful Technical Series, edited by J. L. 
Bale. It deals with methods and apparzetus used for the testing 
of prime movers, machines, and structures. An effort has been 
made to confine the work to descriptions of mechanical methods 
of testing, except in certain cases of importance where hydraulic, 
electrical, or optical means are employed in conjunction with 
mechanical procedure. Available types of testing apparatus for 
standard tests are also described. Chapters are included on dyna- 
mometers and dynamometry; absorption dynamometers; trans- 
mission dynamometers; dynamometer testing plant for internal- 
combustion engines; gear-testing, efficiency tests; springs; the 
mechanical testing of lubricants; friction tests on bearings; vibra- 
tion tests; tests of static and dynamic balance; tests on concrete 
slabs; tests on concrete and reinforced concrete beams; columns 
and struts; measurement of the movement of masonry due to 
vibration and subsidence, and of the stresses and deflections pro- 
duced in structures under dead load, impact, ete,; tests on cutting 
tools; apparatus for applying and measuring hydraulic pressure; 
tests with aircraft models; and miscellaneous tests and testing 
apparatus. 
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The effect of Lime and Organic Matter on the So Called Hard- 
pan Subsoils, M. A. Beeson and H. F. Murphy. [Oklahoma Bul- 
letin 143 (1923), pp. 3-7.] Studies to determine methods of break- 
ing up tough, clayey hardpan subsoil so that alfalfa roots can 
penetrate it arc reported.. Organic matter was found to increase 
the water-holding: capacity of the soil mostly in the first foot 
section. Lime increased the water-holding capacity in both the 
first and second foot sections. Manure had the greatest effect in 
lessening the resistance to penetration in the first foot, while lime 
decreased the resistance to penetration in the second foot. Lime 
increased the yield of alfalfa, but manure caused the greater in- 
crease. The greatest beneficial returns both as to the physical 
condition of the soil and increase in yields resulted from the use 
of both lime and manure. With no treatment root development 
was limited mostly to the soil above the stiff clay hardpan. Where 
lime was applied the alfalfa roots entered the hardpan but did 
not pass through. When manure alone was used the roots ex- 
tended through the hardpan. The greatest depth of root penetra- 
tion and greatest root development occurred where both lime and 
manure were applied. In this case the tap’roots extended below 
the hardpan subsoil into the more porous lower subsoil. 


Flow in California Streams, P. Bailey et al. [California De- 
partment of Public Works, Division of Engineering and Irrigation 
Bulletin, Sacramento 5, (1928), pp. 557, pls. 68, figs. 465.] This 
is Appendix “A” to the above report on the water resources of 
California. It contains the results of measurements of flow on 
practically all streams in the State of California, which are of 
importance from the standpoint of irrigation, and includes numer- 
ous tables of data, drawings, and graphic illustrations, 


Irrigation Requirements of California Lands, P Bailey et al. 
[California Department of Public Works, Division of Engineering 
and Irrigation Bulletin, Sacramento, 6, (1923), pp. 196, pls. 7, fig. 
1.] This is Appendix “B” to the report on the water resources 
of California. It contains sections on the agricultural lands of 
the State, climatology, duty of water for irrigation, monthly irri- 
gation demand, irrigation requirements of agricultural lands, net 
area irrigated in large agricultural districts, and endurable de- 
ficiencies in an irrigation supply. A summary of agricultural 
areas and net duty of water in sixteen sections of the state 
shows that the net duty of water varies rfom 1.25 feet in the 
north coast and San Diego areas, each considerably less than 
1,000,000 acres in extent, to 3 feet in the Imperial, Coachella, and 
Palo Verde Valleys, covering considerably over 1,000,000 acres. 
The San Joaquin Valley, which is the largest area, covering 
nearly 5,500,000 acres, has a net duty of water of 2 feet. 


Canadian Sitka Spruce: Its Mechanical and Physical Properties, 
L. L. Brown. [Canada Department of the Interior, Forestry 
Branch Bulletin, Ottawa, 71 (1921), pp. 39, figs. 20.] This bul- 
letin presents the results of tests of the physical and mechanical 
properties of Sitka spruce. These indicate that Sitka spruce 
grown on the Queen Charlotte Islands is stronger than that grown 
on the mainland in southern British Columbia by from 3 to 14 
per cent. The Sitka spruce grown at Masset Inlet on these islands 
is of nearly identical strength properties with that grown at 
Thurston Harbor on the same islands. The variations from aver- 
age results were found to be large in this as in other woods, and 
where a definite strength is demanded it can be established only 
by determining the density of the piece in question. The density 
of Sitka spruce is not readily apparent, owing to the similarity 
of color of the spring and summer woods and to the gradual 
transition from one to the other. The strength of this wood in- 
creases from the pith to the periphery in trees of the size tested, 
the largest tree being more than five feet in diameter. The 
weakest wood is thus near the center. The strength of small 
clear pieces of Sitka spruce was found to increase more rapidly 
when dried below the fiber saturation point, which is at approxi- 
mately 31 per cent of moisture, based on the dry weight of the 
wood. Any increase of moisture above the fiber saturation point 
did not influence the strength of the piece. 

Graphic data showing the relation between density and the 
various strength functions for Sitka spruce are included. 


The Use of the Combined Reaper-Thresher, J. G. Taggart. 
[Canada Experimental Farms, Experiment Station, Swift Cur- 
rent, Saskatchewan, Report of Superintendent, 1922, pp. 10-13, 
figs. 2.] Data on the use of the combine reaper-thresher in western 
Canada are summarized in this article. The crop used for the 
first part of the test was a 30-acre field of Marquis wheat, the 
straw of which averaged thirty-six inches in length. The yield 
of grain was 39 bushels per acre. The bulk of the grain was 
harvested in two days and stored in a bin as it came from the 
combine. A thermometer was kept in the bin and at no time 
did the temperature rise above 95 degrees Fahrenheit. 

The daily maximum temperatures of the air outside the granary 
were between 85 and 90 degrees. It is considered doubtful if the 
wheat would have been acceptable for sale on account of the 
percentage of soft kernels, although after four months of storage 
it did not show any signs of deterioration. While there was 
some shattering of the standing crop when it was approaching 
the degree of ripeness essential to the satisfactory use of the 
combine, the loss from this cause was very little more than in 
the field which was cut with the binder. There was less wheat 
lost where the combine was used than where the binder was used. 

The results are taken to indicate that if conditions prove to be 
satisfactory for the use of the combine its use will reduce the 
cost of harvesting and eliminate a great part of the trouble now 
experienced in securing harvest help. Leaving a long stubble 
and depositing the straw on the ground is regarded as a some- 


what doubtful advantage in some cases. 
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Certain obvious disadvantages of the combine are loss by 
shattering due to the necessity of allowing the crop to stand 
until it is hard in the head, the possibility of loss by hail, snow, 
or rain storms, the danger of spoilage after the grain has been 
binned, and the possible refusal of the grain trade to accept 
wheat direct from the combine. 


The Effect of Speed on Mixture and Other Carburetion Re- 
quirements, C. S. Kegerreis and G. A. Young. [Purdue Univers- 
ity Engineering Experiment Station Bulletin 11 (1923), pp. 31, 
figs. 16.] In this publication data are presented, the purpose of 
which is definitely to establish the mixture ratios required by 
automotive engines as affected more especially by speed. The 
results of this investigation are considered to supplement those 
of a previous study. 

The results showed that at any given engine load a constant 
mixture ratio is required at all speeds for maximum power and 
maximum efficiency at that load. Idling loads at all speeds 
necessitated richer mixture ratios for both power and efficiency 
than the higher loads. The mixture requirements were not ap- 
preciably affected by the kind of automotive engine if the tem- 
perature for carburetion was adequate, the distribution uniform, 
and the compression ratio the same. ‘There was a definite re- 
lationship between engine load and mixture ratios required for 
maximum efficiency. Dry mixtures were not absolutely neces- 
sary for good performance, but a dry mixture allowed leaner 
fuel-air ratios than could be utilized when operating with wet 
or heavy fog conditions. 


It is concluded that the ideal carburetor must recognize en- 
gine load as well as air flow, and that mixtures must be en- 
riched for acceleration when changing to a different speed or 
load for economical operation. Operation under throttled con- 
ditions, excepting with very low loads, allowed lean ratios to be 
utilized, thus maintaining high economy. It was found that when 
full load operation requires maximum power to be delivered the 
mixture strength must be enriched, 


These results in general are taken to indicate that the change 
of speed of automotive engines does not affect the mixture ratios 
required to any marked degree when temperatures are high 
enough for good carburetion and the compression ratio is the 
same. 


Economie Motor Fuel Volatility, S. M. Lee. [Journal of Society 
of Automotive Engineers, New York, 13 (1923), No. 1, pp. 3-15, 
figs. 28.] This paper is a progress report supplementing a report 
by Carlson on the subject, and covers further investigations made 
by the U. S. Department of Commerce, Bureau of Standards, to se- 
cure data for use as a basis for estimating the effect of a change 
in the gasoline volatility on the fuel consumption of automotive 
internal-combustion engines now in service throughout the United 
States. 


The tests reported were conducted with four fuels of different 
characteristics under winter conditions. Observations were also 
made on an engine which was set up and operated in the lab- 
oratory under test conditions. 


The results of the winter road tests were found to be in gen- 
eral agreement with those of the summer tests, reported by Carl- 
son. ‘The laboratory tests showed that under conditions of low 
speed and temperature more of a less volatile fuel was required 
to give maximum power mixture, or to operate at all, than a more 
volatile fuel. No large differences in fuel consumption of the 
high and low volatile fuels were observed in constant speed tests. 
The greatest difference observed was much less than the differ- 
ence between the estimated possible productions of the two fuels. 


It is concluded that the difference in volatility existing between 
the two fuels in question is not so large as to produce consider- 
able differences in fuel consumption in existing automotive en- 
gines, at least under conditions of constant speed and load. 
Crankshafe dilution tests showed that the rate of dilution was 
greater with the less volatile fuels under all conditions of tests. 
In general, it was found that the circulating-water temperature 
has the greatest single influence upon the rate of dilution and 
that the mixture ratio has a considerable effect. 


Certain Limitations of the Bacillus Coli Method of Water Ex- 
aminations, V. G. Raju. [Journal of Hygiene, (London), 21 
(1922), No. 2, pp. 130-133.] In the contribution from the Cal- 
cutta School of Tropical Medicine, the results of bacteriological 
examinations of water are briefly summarized leading to the 
conclusion that, in testing for bacterial efficiency of sand filters 
samples should be collected from the filter well and not from the 
clear water reservoir where water is usually stagnant for some 
hours. It is also concluded that, in interpreting the results of 
the examination of pipe waters, the possibility of an increase of 
B. coli having occurred through multiplication in the pipes should 
always be born in mind before inferring that such increase in- 
dicates fecal contamination or leakage in the mains. 


The Use of Acetone in Composite Engine Fuels, R. F. Remler. 
[Journal of Society of Automotive Engineers, New York, 13, 
(1923), No. 1, pp. 23, 24.] In a contribution from the Mellon 
Institute of Industrial Research, a summary of data from various 
sources on the use of acetone in engine fuels is presented. 

The data indicate that acetone is an excellent fuel, easy to 
start with, does not freeze at the coldest winter temperature, and 
will not detonate under a pressure of 180 pounds per square inch. 
It can be mixed in all proportions with various automotive fuels 
and produces a uniform mixture when added in varying amounts 
to a number of immiscible liquids. When it is added in small 
amounts to heavy hydrocarbon fuels it minimizes the deposition of 
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carbon and tends to prevent fuel knocks. Acetone is said to be 
the most economical solvent of acetylene and, if saturated with 
gas and added to composite engine fuels, will produce a smoother 
running mixture, facilitate starting, and permit running on a 
leaner mixture. 


End Bearing Strength of Wood on Surfaces Inclined to Fibers, 
H. H. Scofield and E. N. Burrows. [Cornell Civil Engineering, 
Ithaca 31 (1923), No. 8, pp. 98-102, figs 10.] The results of 
studies conducted at the Cornell University are reported, which 
indicated that the Howe formula for the strength of timber ob- 
liquely to the grain conforms more nearly to actual test results 
than the Jacoby formula. The use of the latter formula in de- 
signing joint details would be in effect simply an artificial rais- 
ing of the allowable stresses at all angles. In the case of the 
hardwoods the results indicated that a formula might be devised 
which would correspond even more closely than the Howe formula. 
It was found that the allowable stress for bearing on the ends of 
the fibers parallel to the grain should be raised to be commen- 
surate with that used when stresses are perpendicular to the grain. 


Nebraska Tractor Test Analysis, O. W. Sjogren. [Journal of 
Society of Automotive Engineers, New York, 12 (1923), No. 6, 
pp. 587-594, 609, figs. 26.] A summary and analysis are given of 
the data secured during the past three years in the tractor test- 
ing work at the University of Nebraska. Data are presented on 
tractor rating, belt speeds, weight distribution, tractive efficiency, 
wheel slippage, piston displacement, and fuel and water consump- 
tion and interrelations thereof. Attention is also drawn to the 
importance of a standard method of rating tractors. 


It is shown that the general trend of the relation of total engine 
weight and engine weight per brake horsepower indicates that the 
latter increases as the former increases. The general trend is 
toward a reduction in the tractive efficiency with an increase in 
the total weight of tractor beyond the 4500-pound weight. There 
also seems to be a tendency toward a decreased efficiency with 
tractors lighter than 4000 pounds. With the wheel tractor the 
efficiency tends to become lower as the total weight per drawbar 
horsepower increases. The general tendency is for the tractive 
efficiency to vary in an inverse ratio to the weight on the drivers 
per drawbar horsepower. 


The data further indicate that the lightest weight tractors are 
not so efficient as those of medium weight, except in the case of 
live-axle-driven machines. A slight advantage is also noted in 
the gear drive over the live-axle drive, and no one number of 
gear reductions apparently has the advantage with respect to trac- 
tive efficiency. 

The data on wheel slippage indicates the tendency of the angle 
ing to pulverize the surface of the test track after traveling over it 
several times to such an extent that a good grip could not be 
secured. The spade lugs gave the best results on the track, due 
largely to the fact that they penetrated the ground to a _ suf- 
fficient depth to give a good grip and therefore did not cut or 
pulverize the surface. It is considered doubtful if the malleable 
bar lugs used on the larger tractors would give any better results 
on the light tractors than the angle lugs. It was further shown 
that if the total tractor weight increased the percentage of slip of 
the drivewheels decreased slightly. 


Data on fuel consumption showed that no particular type of 
engine had the advantage in this respect. Fuel consumption 
tended to increase with an increase in the piston displacement. 
The lowest fuel consumption was secured with engines having a 
cylinder diameter between five and six inches. With horizontal 
cylinder engines, fuel consumption tended to decrease as_ the 
weight increased. This held true until an approximate weight of 
7000 pounds was reached, after which there was a marked decrease. 

The I-type engine gave better fuel economy than the L-head 
engine on all operating loads. The rate brake load gave a better 
fuel economy than either the maximum or half loads. The fuel 
requirement on drawbar work was almost double that required 
on belt work per horsepower hour. , 

Defects in tractors indicated by these tests are discussed under 
the headings of engines, accessories, and chassis. 


Tractor Cultivation at Lyallpur, Punjab, H. R. Stewart and D. 
P. Johnston. [Agricultural Journal of India, published London, 
18 (1923), No. 1, pp. 23-39.] A summary of experience with 
tractors at Lyallpur in the Punjab is presented, and data are 
given on the choice of the proper type of tractor. 

The tests have shown on many occasions where the wheel trac- 
tor failed to pull cultivating implements over loose soil the track- 
laying tractor did the same work with ease. Many of the wheel 
types have been observed to require a very large turning area, 
and for work in small fields the tracklayer is considered to be 
a much more useful type, since it can be turned in its own length. 
It is concluded that for plowing on hard firm lands the wheel 
tractor is the better type and in the long run may prove cheaper, 
while if the work is to be done mainly on light sandy soils or in 
small areas the tracklaying tractor is the better one to use. Both 
types have been found equally suitable for all kinds of stationary 
work. 

In actual plowing experiments it was found that a wheel type 
of tractor could not pull a three-furrow if the depth exceeded 
5.5 inches. When it was desired to plow to a greater depth it 
Was necessary either to use a two-furrow plow or the three-fur- 
row plow with the tracklaying tractor. Mainly due to slipping, 
the wheel tractor was also unable to pull the disk harrow dur- 
ing after-cultivation at the depth required, and this work had to 
be done with the tracklayer. 


Other data and general information on operation and care are 
presented. 
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The Journal of the 
American Society of Agricultural Engineers 

The American Society of Agricultural Engineers is a vol- 
untary, technical organization of engineers and others con- 
cerned with problems in engineering as applied to agriculture. 
The Society serves a distinct, specialized field in both engi- 
neering and agriculture; it is the central clearing house for 
agricultural-engineering information, the recognized coordin- 
ating center for promoting agricultural-engineering develop- 
ment, and the chief point of contact for agricultural engi- 
neers in their profeSsional activities. 


AGRICULTURAL ENGINEERING is the Society’s journal 
for keeping members informed of the activities and accomp- 
lishments of the organization, its committees, and individual 
members—the medium of expression of progress in agricul- 
tural-engineering science; it is also the vehicle for broad- 
casting generally agricultural-engineering information. Con- 
tributions of interest and value to the agricultural field are 
solicited from both members and non-members of the Society 
for publication in this journal. Its columns are open for the 
discussion of all phases of agricultural engineering ; the editor 
welcomes communications on timely subjects of interest 
or on which the attention of the agricultural-engineering 
profession should be focused. 


RAYMOND OLNEY, M. E. A. E. 
Editor 


“How A. S. A. E. Has Helped Me” 


HE United States is a country of wide distances so 
it is very easy to go round and round in our own little 
beat and become so localized that we do poorly the work 
intrusted to us. The American Society of Agricultural 
Engineers keeps before its members their field of endeavor 
and helps them to realize that in a large way the efficient 
direction of the rural resources is fundamental to the 
nation’s existence as a first class nation, but the im- 
mediate advantage is the meeting and associating with 
one’s fellow laborers. ‘‘As iron sharpeneth iron so a man 
sharpeneth the countenance of his friend.’ It stimulates 
to greater efforts when a man sees that a fellow has 
climbed a few notches higher than he has, and to learn 
the ramifications of agricultural engineering in other 
places certainly broadens the interest of the man who is 
trying to do his best. : 

There is nothing magical in membership in the Ameri- 
ean Society of Agricultural Engineers. It unifies the men 
who are working in the various phases of agricultural 
engineering whether it be selling, manufacturing; research 
or teaching, but after all it is the lively interest which the 
member has in the work of the Society that brings the 
benefits. As a man helps so in that measure he receives. 

From the standpoint of agricultural college men it 
would seem calamitous to be deprived of the bond which 
comes from membership in the Society. Different states 


‘have different problems, but the information which comes 


from the acquaintanceship of other men is one of the 
great impelling means of progress. 
Wm. Aitkenhead 


CONSIDER the American Society of Agricultural En- 

gineers a vital factor in the proper building up of ag- 

ricultural engineering as a science and a profession, 
and of securing for the profession and its members the 
proper standing among other professions and before the 
general public. The science of agricultural engineering 
is badly handicapped in its development and proper recog- 
nition by the fact that because of the extremely wide 
variety of agricultural interests and activities, the science 
and profession of engineering as applied to them overlaps 
to quite a degree on other engineering fields. So much 
so that many otherwise well-posted men are skeptical of 
there being any need or basis for the particular work of 
an agricultural engineer, and claim that “there ain’t no 
such animal.’’ Without such a society as the A. S. A. E. 
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whose members understand and appreciate all these points, 
it would be very difficult properly to correlate and de- 
velop the various activities which make up the science of 
agricultural engineering and to secure its proper recog- 
nition among the other engineering professions. 

The best thing which A. S. A. E. membership has meant 
to me has been the opportunity it has given me to become 
personally acquainted with the other members of the pro- 
fession and especially with those who have had the broad 
vision of what the profession and the Society might do 
and who have because of these ideals been the leaders in 
the profession. The best things such a society can give 
its membership are vision and enthusiasm for advancing 
themselves and the profession and a feeling that as agri- 
cultural engineers they are just as important in the de- 
velopment of a community and just as able to stand on 
their own basis of service as are other engineers. These 
things, along with the privilege of being close friends with 
a lot of fine, earnest, conscientious men interested in the 
same line of work, have been the chief benefits I have 
secured from my A. S. A. E. membership. 

Largely because of the big things it has meant to me in 
the past, I feel that it is both a privilege and a duty 
faithfully to support the Society now and in the future, 
with my best time and efforts to do the Society work I 
may be considered worthy to do, with my attendance at 
the meetings, and with my membership dues. I remember 
very distinctly my first attendance at the Ames meeting 
in 1909 and what an inspiration it was for me, just start- 
ing on my agricultural engineering teaching work, to 
meet all these fellows higher up in the profession and to 
find them all willing and anxious to do everything they 
could to encourage and help me in the work. It seems to 
me that we who are better established in the work are 
under obligation to carry on for the help we may render 
those newer in the work than we are, and we surely can 
do this most effectively by properly supporting and ad- 
vancing the American Society of Agricultural Engineers. 

I. W. Dickerson 


HE 1922 Transactions of the American Society ot 

Agricultural Engineers impresses me very forcibly as 

a measure of the remarkable development made by 

the Society during the short time it has been in existence. 

Just compare the average quality of the material in this 

sixteenth volume of the Transactions with that of the 

first volume! There is a mine of information of the most 

valuable kind, and no one can study the articles presented 

without being inspired with enthusiasm at the progress 
shown in the development of this phase of engineering. 

Not so very long ago a prominent educator, a civil en- 
gineer himself, contemptuously referred to the agricultural 
engineer as being “neither fish, flesh nor fowl.’’ Perhaps 
he was right—there was a time when a clear idea as to 
the field of the agricultural engineer existed in the minds 
of only a very few; if he has kept up with the times, 
however, he will have had to change his mind, for the 
agricultural engineer not only has clearly defined his field, 
but is filling it with ability and credit. 

The clarifying agent which has been mainly responsible 
for this development of the agricultural engineering field 
has been the Society itself, with all the influence it has 
‘exerted in various ways. It affords a common bond hold- 
ing together all those who are interested in the field. 
Conventions have made it convenient for agricultural en- 
gineers to meet with each other, with the great inspira- 
tion and benefit that results from an opportunity for the 
interchange of ideas and information as to methods and 
practices. It has made possible the publication, in con- 
venient form, of this tremendous amount of valuable ag- 
ricultural engineering literature, forming in itself a library 
of information that would otherwise not have been avail- 
able. 

The interesting part of this development of agricultural 
engineering is that once started, it has kept on steadily, 
with never a tendency to lag; and it is gaining in mo- 
mentum every year. The Society is certainly the band 
wagon for agricultural engineers and one cannot afford 
not to be in on it. 


K. J. T. Ekblaw 
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A. S. A. E. and Related Activities 
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A. 8. A. E. Meeting Breaks All Records 

O less an authority than Prof. J. B. Davidson tells us 
x that it took seven hundred years to build a shirt that 

did not require putting on and taking off over the 
head. It may seem like a long time from December, 1907, 
when a handful of agricultural engineers gathered at Mad- 
ison, Wisconsin, to organize the American Society of Agri- 
cultural Engineers, to November 8, 9, and 10, 1923, when 
the seventeenth annual meeting of the Society was held 
at the Great Northern Hotel in Chicago. But it is only 
sixteen years—a long way from seven hundred. Yet in 
that short time the progress that has been made and the 
new developments that have taken place make the evolu- 
tion of the coat-shirt pale into insignificance. And it is 
only by attending an annual meeting of this Society, that 
one can fully appreciate the rapid, substantial progress 
that is being made in the field of agricultural engineering 
which is everywhere in evidence in the papers, reports, and 
discussions presented. 

Nnquestionably the most outstanding feature of this 
year’s meeting was the boundless enthusiasm and interest 
that was so much in evidence and that everyone felt. 
Since the annual meeting I have received several letters 
from members who had attended, and in their comments 
on the meeting they have, almost without exception, made 
special reference to this feature. 

Much credit is due the Meetings Committee for the ex- 
cellent program. The fact that agricultural engineers are 
contributing in a substantial way to the advancement of 
agricultural-engineering science was never more in evid- 
ence in the more technical trend of the papers and reports 
presented. At no previous meeting has this fact been 
more generally commented on than the meeting held this 
year. We older members of the Society can remember 
back several years ago when the papers presented at our 
annual meetings were, to a large extent, not much more 
than compilations of existing material. This is certainly 
not true of technical papers and reports presented at our 


meetings now. They are of an exceedingly high character, 


which is a mighty significant fact so far as the future of 
the profession of agricultural engineering is concerned, as 
well as the Society which is the chief coordinating center 
and central clearing house for this great new profession. 
The plan of holding the sessions as worked out by the 
Meetings Committee this year was an unqualified success. 
The programs of our various professional sections are so 
full that with the period of the annual meeting limited to 
three days, it is necessary to have more than one session 
going on simultaneously. As a matter of fact, we have 
practically reached the point where, in order to provide 
properly for the presentation and discussion of timely and 
important subjects. in the agricultural-engineering field— 
problems on which the agricultural engineer is being 
pressed for solution—it is becoming necessary to hold 
meetings of the professional sections during the year in 
addition to the annual meeting. In fact, a meeting of 
the farm power and machinery division ‘is tentatively be- 
ing planned for the iate fall and winter of 1924. 
- .The sessions of the meeting opened Thursday morning. 
November 8, with the Farm Structures and the Farm 
Power and Machinery programs going on simultaneously. 
The program this year provided for a general session to 
be held about one hour each day from 1:30 to 2:30 P. M., 
at which time all sections met in one room and listened 
to an address of general interest. At the general session 
on the first day the’ meeting was addressed by R. M. 
Hudson, assistant chief of the division of simplified 
‘practice in the U. S. Department of Commerce, whose sub- 
‘ject was “Elimination of Waste ‘Through Simplification 
and Standardization.” At the general session on the 
‘second day the meeting was addressed by one of the out- 
standing leaders in the farm-equipment industry, W. H. 
Stackhouse, general manager of French & Hecht, and a 


—— 
——— 


AGRICULTURAL ENGINEERING 


199 


former president of the National Association of Farm 
Equipment Manufacturers. Mr. Stackhouse talked on the 
subject, “Certain Aspects of the Present Business Situa- 
tion.”” The address on engineering research by C. F. 
Kettering, president of the General Motors Research Cor- 
poration, was not given as scheduled due to Mr. Kettering 
having to cancel his engagement shortly before the meet- 
ing. 

In addition to the special program put on by the farm 
power and machinery, farm structures, reclamation, and 
college sections this year, an entire day was given to a 
rural electrification program which was held on Friday, 
November, 9, simultaneous with the reclamation pro- 
gram. <A great deal of interest was manifested in the 
rural electrification program. Many interesting papers 
and reports were presented. An outstanding feature of 
this program was the very evident fact that the rural 
electrification idea is rapidly gaining momentum, particu- 
larly the developments represented by the activities of 
the Committee on the Relation of Electricity to Agricul- 
ture, of which Dr. E. A. White is director. J. W. Cover- 
dale, chairman of the Committee, and Secretary of the 
American Farm Bureau Federation, pointed out in no 
uncertain terms in his address where agricultural engin- 
eers fit into this new development when he said: “It is the 
hope of the Committee on the Relation of Electricity to 
Agriculture that the American Society of Agricultural 
Engineers will become the outstanding leaders in the de- 
velopment of the rural electrical age.’’ Mr. Coverdale 
also pointed out that this Society, through the work of 
Prof. J. B. Davidson as a member of the committee rep- 
resenting our Society, had rendered constructive and valu- 
able assistance in setting up the organization and out- 
lining the plan of operation. 


The various programs followed, with practically no 
change, the pregram printed in the October number of 
AGRICULTURAL ENGINEERING. Many of the papers and re- 
ports will be published in coming issues of AGRICULTURAL 
ENGINEERING, but all material presented at the annual 
meeting of permanent engineering value will be published 
in the 1923 Transactions. 


The annual business meeting was held the last day of 
the meeting. The reading of the report of the secretary- 
treasurer was followed by a discussion on the problem of 
increasing the membership. This coming year the mem- 
bership activities will be centered in the Secretary’s office 
and the entire Society will be constituted a membership 
committee. Members in attendance at the meeting en- 
thusiastically volunteered to support membership activities 
and personally hold themselves responsible for the getting 
of new members. 

This discussion tied in with a very spirited discussion 
of AGRICULTURAL ENGINEERING, the Journal of the Society. 
The feeling was unanimous that the Society has a big 
asset in its Journal and that members should lend their | 
support in every possible way to the building up and ex- 
tending the influence of it. 

Society activities are continually on the increase and a 
desire to continue and extend these activities was forc- 
ibly brought out during the business session. Several 
members pointed out the need for a full-time secretary, it 
being the concensus of opinion that this goal should be 
reached as soon as possible, and for the sake of the 
future growth of the Society not only to maintair but 
accelerate the momentum that has already been gained, 
members were urged to put forth every effort to ac- 
complish this end. 

The following resclutions submitted by the Resolutions 
Committee were adopted at the close of the business 
session: 

Wuereas: The American Society of Agricultura] En- 
gineers has just concluded its most interesting, instructive, 
and successful meeting, and 

Wuereas: This has been due, in the main, to the un- 
tiring efforts of many hard-working individuals, be it, 
therefore, 

Reso._vep that the Society extend a sincere vote of 
thanks to 
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First, chairman Ekblaw and his efficient committee on 
local arrangements, ‘ 


Second, the management of the Great Northern Hotel 
for their excellent services, 

Third, the program committee for the splendid variety 
and appropriate subjects selected, and 

Fourth, to the many prominent speakers who so ably ad- 
dressed us, and 

Wuereas: A large portion of our year’s progress has 
been due to the untiring efforts of our president and secre- 
tary, as well as the energetic labors of the various com- 
mittees, be it further 

ReEsoLveD that the Society extend to them its vote of 
commendation as well as its sincere thanks for the duties 
so ably performed. 

Wuereas: During the past year the American Society 
of Agricultural Engineers has been invited to cooperate 
with the American Farm Bureau Federation in certain 
activities, and 

Wuereas: There are opportunities for further coopera- 
tion in the application of engineering to agriculture, 
therefore, 

Be Ir ResoLyep that we instruct our secretary to assure 
the American Farm Bureau Federation of our willingness 
and desire to be of service in every way possible, and 

Wuereas: Agricultural engineers make constant use 
of topographic maps, often finding those now published 
by the federal government to be of great service, and 

WreEREAS: The government has been engaged in mak- 
ing a general utility topographical map of the United 
States for over forty years and has so far covered ad- 
equately less than 40 per cent of the area, 

Be Ir Resotvep that suitable congressional action should 
be taken to insure the completion of the general utility 
map of the United States during this generation. Such 
action would establish a constructive policy of service to 
many industries and to the public generally. 

Anp Be Ir Furtuer Resotvep that the secretary of this 
Society be directed to send a copy of these resolutions to 
the President of the United States respectfully requesting 
him to make such a recommendation as contained in the 
above resolutions in his next message to Congress. 


Conference on Lumber Standards 


se HE lumber industry has taken a forward step in its 
plan for standardization of the industry.’’ Secretary 
of Commerce Herbert Hoover made this statement in 
commenting upon a plan submitted to him by the Central 
Committee on Lumber Standards. 

Mr. Hoover said he expected ratification of the stand- 
ardization plan on December 12, at a conference he has 
called, to be held at Washington, and to be attended by 
all elements of the lumber industry and by representatives 
of the Government. 

Representative lumbermen from all parts of the United 
States have arranged to attend the conference and, as a 
preliminary to the final conference called by Secretary 
Hoover, the directors of the National Lumber Manufactur- 
ers Association will assemble in Washington, December 
11. In this group will be thirty or more of the country’s 
leading manufacturers. 

The American Society of Agricultural Engineers will 
be represented at the Hoover conference by M. C. Betts 
of the U. S. D. A. division of agricultural engineering and 
L. P. Keith of the West Coast Forest Products Bureau. 


PERSONALS 


Grorce A. Farn, formerly professor of agricultural en- 
gineering at Georgia State College of Agriculture, is now 
engaged in business as a contracting engineer and builder, 
having on hand at present two houses that will cost about 
$50,000. His address is Route , Box 844, Tampa, Florida. 

V. R. HitiMan has accepted a position as assistant pro- 
fessor of agricultural engineering at the Kansas State 
Agricultural College. Mr. Hillman was formerly with the 


Provincial School of Agriculture at Raymond, Alberta, 
Canada. 
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New Members of the Society 


Claude D. Kinsman, c-o Bureau of Public Roads, U. S. 
Department. of Agriculture, Washington, D. C. 

Bryan James Owen, Ministry of Agriculture and Fish- 
eries, 10 Whitehall Street, London, England. 

Andrics Johannes van Tonder, lecturer in agricultural 
engineering to students, Transvaal University College, 
Pretoria, South Africa. 

David S. Weaver, associate professor of agricultural en- 
gineering, North Carolina State College of Agriculture and 
Engineering, Raleigh, North Carolina. 


TRANSFER OF GRADE 


D. Cromer Heitshu, department of agricultural engin- 
eering, Virginia Polytechnic Institute, Blacksburg, Virgin- 
ia. (From Affiliate to Asscciate Member.) 

John Dwight Parsons, assistant professor of agricultur- 
al engineering, University of Nebraska, Lincoln, Nebraska. 
(From Associate to Member.) 


Applicants for Membership 


The following is a list of applicants for membership received 
since the publication of the October issue of AGRICULTURAL 
ENGINEERING. Members of the Society are urged to send 
pertinent information relative to applicants for the consideration 
of the Council prior to election. 


L. B. Bassett, associate professor of farm management, 
University of Minnesota, University Farm, St. Paul, Min- 
nesota. 

Alfred Arnold Clough, field engineer on farm construc- 
tion, Portland Cement Association, 97 Taylor Street, Wol- 
laston, Massachusetts. 

Henry Giese, experimentalist in farm building construc- 
tion, agricultural engineering section,lowa State College, 
Ames, Iowa. 

Norman Stuart Grubbs, agricultural engineer with Port- 
land Cement Association of Philadelphia, 120 Price Street, 
West Chester, Pennsylvania. 

Charles Ernest Ramser, U. S. senior drainage engineer, 
Bureau of Public Roads, U. S. Department of Agriculture, 
Washington, D. C. 

Archie A. Stone, head of department of farm mechanics, 
State Institute of Applied Agriculture, Farmingdale, New 
York. 

Arthur Leighton Young, instructor in farm mechanics, 
University of Illinois, Urbana, Illinois. 


TRANSFER OF GRADE 


Edward Dougall Gordon, graduate student in agricul- 


tural engineering at Iowa State College, 516 Lynn Street, 
Ames, Iowa. 


Truman E. Hienton, non-collegiate teaching, agricultur- 


al engineering department, Iowa State College, Ames, 
Iowa. 


J. Ramos Martinez, manager Mexican division of foreign 
trade department, Sweet & Phelps, Inc., of Chicago, Apar- 
tado Postal No. 736, Mexico, D. F., Mexico. 


AMUUUUUUUULODEEDEONENANUUOUOUAQUOUUOUUEDTUEEEEUUALSGAOUUAUU HUTTE 


A. S. A. E. Employment Service 


PUTT ULLAL ULL COU CLOUUULUCLGLOLLALLLLP LCC  Uo 


This service, conducted by the American Society of Agricultural 
Engineers, appears regularly in each issue of Agricultural Engi- 
neering. Members of the Society in good standing will be listed 
in the published notices of the “Men Available” section. Non- 
members as well as members, are privileged to use the “Posi- 
tions Available” section. Copy for notices should be in the Secre- 
tary’s hands by the 20th of the month preceding date of issue. 
The form of notice should be such that the initial words indicate 
the classification. No charge will be made for this service. 


MEN AVAILABLE 


MECHANICAL AND ELECTRICAL ENGINEER, graduate of Cor- 
nell University and Armour Institute, with nineteen years of 
practical experience in designing, manufacturing, and marketing 
gasoline engines, automobiles, motor trucks, and tractors, hav- 
ing specialized particularly on internal-combustion motors and 
their application, prefers mechanical work cooperating with the 
different manufacturing and sales departments along the lines 


of sales engineering, or other work into which his qualifications 
would fit. MA-104 
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